Status of Off-Detector Electronics

System consists of ROD, TIM, ROD Crate Backplane, and
BOC (Back of Crate Optocard).

«ROD is joint LBL/Wisconsin development (Jared)

«TIM is a UCL Development (Lane)

«Backplane is an Oxford/RAL development (Wastie)

«BOC is a Cambridge development (Goodrick)

«First prototypes now fabricated and undergoing lab testing.

« Emphasis for first tests is on SCT version, but pixel version involves (in principle)
only firmware changes.

« Further information on all components:
http://www-wisconsin.cern.ch/~atlas/off-detector/off-detector.html

Concentrate on ROD only today...
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ATLAS Pixel Week,

June 2001

«ROD Crate includes 16 (ROD+BOC) cards (two groups of 8, with TIM in center),
one TIM, and one RCQC, sitting in a 9U VMEG64x crate with a custom backplane.

System Block Diagram
Reminder of what the blocks are:
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Status of ROD Prototype
Program for prototyping (Joseph, Nagel, Holmes):

«Initial fabrication run of three boards completed.

«One board now fully loaded, a second one is partially loaded. The fully loaded
board has been under test since Jan, and is now almost fully functional:
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Fully loaded ROD and ROD Crate with two RODS:
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« Top level schematic:
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Summary of status:
VME Interface is functional:

« Comunication from VME host to Master DSP works.

«ROD can receive primitive lists and reply.

«Flash program memory (boot memory) can be programmed over VME.
« Communication from VME to ROD Reset Manager works.

«Each FPGA can have its configuration data modified in Flash memory, be reset,
and show its individual status, over VME.

ROD Control paths are operational:

«Master DSP is able to read/write all FPGA registers, the Slave DSPs, the data
path multiplexors, and the debug memories.

«The Slave DSPs run code loaded over the ROD control bus.

«Debug memories have been exercised over long periods to show reliability of
system.
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Data path testing is almost complete

-Real event data has been loaded into debug memories, played through the
formatter FPGAs, and captured in debug memories after formatters. In all cases,
the captured data agrees with the C-simulation event data.

«Real data has been sent through the formatters and into the Event Fragment
Builder. The data are successfully transferred into the FIFOs after the Builder, but
they do not propagate further, due to a bug in the controller VHDL.

«Real data is loaded into the EFB FIFO’s and played through the Router and into
the Slave DSPs. This works correctly.

«Data has been transferred to the SLink output bus, and into a logic analyzer,
where it was found to be correct.

« The problem getting data through the EFB and into the Router is the last
remaining problem before the ROD is declared working.
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Next steps:

«Bring ROD to Cambridge on June 22 for an “integration fest”, where it wil be
integrated with TIM, BOC, and crate backplane, to make sure that all
communication is working. Assemble a list of remaining problems at this stage.

«Schematics have already been revised for all known problems to date.
Cambridge system integration may uncover new problems to be fixed.

«Revise boards to include all schematic updates, and fabricate 10 of the revised
boards. Debug them and circulate them to the SCT and Pixel user communities.

« The first boards should be available in the Fall, but these will go to the SCT
community. Pixel cards should be available late this year.
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ROD DSP Software Status (Damon):

«Master DSP code to provide environment is complete.

« This includes the ability of the Master DSP to process primitive lists from the host
(RCC), and return data, status, and error information.

« Specific primitives have been written to allow reading/writing of all internal ROD
registers and memories, as well as configuring of the Slave DSPs.

«Slave DSPs can correctly fetch data from Router FPGA into internal RAM, but
there are problems for it to transfer data into SDRAM.

ROD Test Stand Software Status (Lukas):

«Basic software framework is written using LabWindows and PC. Many aspects of
this would be included in basic libraries which would be used on the RCC to build
more complex applications.

« Support provided now for VME read/write, Master DSP read/write, Flash memory
read/write, and Status Register read/write.

«Second layer of software includes List Formatter for primitive lists to send to
Master DSP, Host Control for Master DSP to initialize and configure, and Reply
Processor to handle returned data from ROD.

« This software is essentially complete for testing of small numbers of RODs.
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Screen used to control FPGA configuration and status:

3 FPGA STATUS/COMMAND REGS !E[E

Maintwfindow!  Hidedwfindow!
siott ]~
STATUS RRIF Control ——
FpoaCnfg FpogaReset YmeDszpHezet Fpaalnit FlpgaH alt MOSE Addr Data
50 sifF| szl 3F | a3 5§ o0 | « 00404410 | B 00000000 |
T T T 7
E|I 4 j Ell Enable RRIF 2k | « 2E106531
E H E Dizable RRIF =k | < 2E102541
Fiouter E Fiouter [nit 2] Fiouter Halt E Enable Signal Path 8k | « 2£10E551
EFE E EFE Init 2] EFE Halt E Enable Debug FIFOs ok | « 2E106621
Faorm B ﬁ FormB Init [ FarmB Halt ﬁ ;
Farma 1] Formé, Init [ Formé Halt 1] HEAD
RRIF @ RRIF Init o] RRIF Halt 0
CONTROL
FpgaReset YmeDzpRezet Flazh FlazhAddress
c1 § oo | czj§ oo | c3% oo | ¥ oo |¥ oo |¥ oo |
7 ok 7] 7] LG Ch C4
Q ok Feset board 6 | Q
Feset all FF'E.-“—‘-.Q Fieset SDSP3 5| g Flazh'wiData
Resst Router 4 Fieset SDSF2 4| 5| C7
Feszet EFB % Reszet SDS5F ﬂ % FlazhBdD ata
Reset FormB 2 Reset SOSPO E WH Flazh | 2
= = Caf 00 |
Resst Forma, 1] ok Feset MODSP 1 | ‘Wh Flash 1] -
Resst RRIF 0] ok Feset WiE O RD Flash 0]

READ ALL REGISTERS |

ROD Status, June 12 2000

10 of 12



Rainl  StatuzContrall  LigtEditar T extBuffers

STATUS/CONTROL

Rodirit YME
Froer, [ eweie [

SlatH DR priarity

[ Prirnl iztB vild LiztHandler HReplistProcess
Idle  lde Idle
Busy P%Esgﬂk“fitr B
PrimList Buit Palllls ﬁg%%‘ e
Emror r Bror
Prim Li=t Built
[T EmorBuff Irf B uiff

Rep ProcBusy

DianBuff sferBuff

Idle Idle Idle Idle

RdRq5et FRdRq5et RdRqg5et RdRqg5et

Readout Readout Readout Readout
Emor Emaor Emor Emor

Proc Busy Proc Busy Proc Busy ProcBusy

[ Status0 Command0

sosP 00 1@ @

Datal Heset ExitHaodl
EBBMS5G MASE
Liztlndes Time

. 00000000 |

Screen displaying individual ROD control and status:

CommandLiztS tatus!

Errmzgtd azk

R REG FIELD

Listindex Timne

. 00000000 |
Objectld Ciffzet

./ 00000000 | . 00000004 |
Width Datallut

= 00000000 |IEIEIEIEIDDEIEI|

POLL REG FIELD
Listindex Timne
. 00000000 |

¥ oooooot | oooooooo |

DzpRunning o Idle
Busp 1 3 |bort e FodInit 1 Buizy

i Fun CrmdList
Executing 2

ControlThread

Resume oFF

Rezet | Rezume |

ListFIFOCounter [
[

|_l| Reszet | -|I|:|
Repetitions Counter|
|

Feset |

Savelists OFF
LiztOwerlap OFF
—

Checkzurmbdazter | on

Pauzed 3

COutListRdy B8
Depdick 5

ErrorBufftE &
InfoBuffME 7
DiagBufftE &
HferBuffME o FdRqg

[ Statusl List Index
& oooooooe | ¥ ooooooce |

ReadStat Regs |

SEND LIST

|

Fause oFF

[nListFdy

FdRg
FdRg
FdRg

EXEC
BUILD

| ChecksumSlave | o

Object!d Cffzet
. 00000000 | » 00000000 |
Width  Desiredyalue
. 00000000 | » 00000000 |

I atFound O

MEMORBY TEST
Liztlndex Time

. 00000000 | |
Startdddr  MemonSize

& 00000000 | & oooo0oao |
RetunCode  Returndddr

ClearStatusitindowl  OpenStatusFilel  CmdListEditor!  Hidel
COMMAND LIST Busy
MumCrnds Crodlndes
4 | 0 I If Error
ListHep Counter pEpalT-
res[2 0 |[ 0 STDP—T
COMTIMUE =
0 - RJW VME |
CmdFRiep Counter
Reset ei i | 0 |

SEND COMMAND LIST |

c:hFodT 540 atahT estingLoadSlaveCodehloadinS w2 clist |

[ UpdateStatus Status

COMMAND LIST START [MuriCrads:4; ListRep:0); Date:ElE-M
COMMAMND LIST EMD [Cradindex: 4; ListRepCount:1]; Date:

COMMAND LIST START [MurmCrnds: 4; ListRep:0); Date: 06-(
COMMAND LIST EMD [Cradindex:4; ListRepCount:1]; Date:C

n

4] |

|

ROD Status, June 12 2000

11 of 12




ROD DAQ Support (Tom Meyer):

«Design and implementation of DAQ-related primitives, including many aspects of
Slave DSP operation.

Pixel ROD Evaluation (John Richardson, Aldo Saavedra):

« Will start from LabWindows test environment created by Lukas at LBL, and add
some of the PixelDAQ functionality. This should allow us to operate a ROD in a
lab-test environment, with some of the PLL capabilities that we are used to, for
example doing threshold/timewalk/TOT scans of modules.

«We would plan to perform initial evaluations of the ROD in the lab using existing
modules and a “PCC-like” connection to the BOC connector. This allows use of
present support cards containing single chips and modules. Eventually, the goal
would be to use the 3-module disk sector that we are constructing from Flex2/FE-
B modules as the device to test.

« The next step should involve a more complete system test, including realistic
pigtails, a PPO cable with an opto-daughter card with 6/7 optical links, and a real
service bundle for a half-stave and/or a sector. Ideally, this type of “system test”
should be prepared in two places (one for barrel and one for disk). Clearly this
will not happen until the era of FE-I modules. However, it is time to begin
planning and preparing, as there are many different components involved.

«Should imagine trying to use ROD in testbeam in 2002 ?
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